20502500
PAGE: 1 PRINT DATE: 0B/08/90 ATIACHMENT -

Fgge 121 af 152
FAILURE MODES EFFECTS ANALYSIS (FMEA} -- CRITICAL HARDWARE
: HUMBER: MO-AA4-510-Y

SUBSYSTEM NAME: STABILIZED PAYLOAD DEPLOYMENT SYSTEM
REVISION : 2 0&/08/90

PART MAME PART NUMBER
VENDOR, NAME VENDOR KUMBER
a ERU : RETRACTOR ASSEMALY MCA25-0048
PART DATA N

. L L T O —

m EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
RETRACTOR ASSEMBLY - STABILIZED PAYLOAD DEPLOYMENT SYSTEM
THIS ITEM CONSISTS OF TWO MAJOR PARTS: ,

(1) HOUSING AND MOVABLE PISTON ASSEMBLY (CFE), AND
{2) KSI {GFE).

® REFERENCE OESIGNATORS:  VS4XDS16E
V34X0826E
Vh4X0A13E
¥54X082Z3E

m QUANTITY OF LIKE ITEMS: 5 °
THREE PER PEDESTAL ASSEMBLY

w FUNCTION:
RETRACTORS ARE NSI INITIATED PYROTECHMIC DEVICES AMD THREE OF THESE
UNITS ARE USED ON EACH OF THE ORBITER DISCONMECTS. THE FUMCTIONING OF
ANY ONE OF THE RETRACTORS WILL RELEASE THE SWIVEL ASSEMBLY AND SEPARATE
THE ORBITER OISCONNECT ASSEMBLY FRQM THE PAYLQOAD DISCORNECT ASSEMELY.
THE OPERATION COMSISTS OF PISTOM MOVEMENT IN RESPONSE TO
PYROTECHNICALLY GENERATED GAS PRESSURE. IN EALH RETRACTOR, THE
OPERATION CONSISTS OF PISTON MOVEMENT WHICE SHEARS ITS INDIVIOUAL
RESTRAINING FIN WHILH ALSO REMOQVES THE PISTON SHAFT FROM THE SWIVEL AKD
THUS RELEASES IT.
NOTE: FOR INADVERTANT OPERATION OUE TO A STRAY £LECTRICAL IMPULSE TO
QCCUR, A SERIES OF EARLIER FAILURES WOWLD BE MECESSARY, TYPICAL
OF THESE IS THE WON-CREDIBLE EVENT OF & CIRCUIT BREAKER SHORTING
CLOSED FROM AN INTENTIONALLY OPEN CONDITION.

MO-AA - 125



PAGE ! 7

FRINT DATE: Q3702730 SOSO250L

. SHUTTLE CRITICAL ITEMS LIST - ORSITER  WUMBER: MO-AA4-510-03 o 125 et 152
- REVISIONd 2 03/01/90
SUBSYSTEM: STABILIZED PAYLDAD DEPLOYMENT SYSTEM
CRITICALITY OF TMIS
{TDM WAME: RETRACTOR ASSEMBLY FATLURE MODE:l/l

= FAILURE MOQE:
PREMATURE OPERATION OF UKE OR MORE RETRALTORS

MISSION PHASE:

PL
L0
RTLS
TAL
0o

PRELALMCH

LIFT-QFF

RETURN TO LAUNCH SITT
TRANS ATLANTIC ABGR™
ON=-QREIT

w YERICLE /PAYLOAD/KIT EFFECTIVIIY:

m CAUSE:
VIBRATION,

. FIRING

FIECE PART STRUCTURAL

T ——

- -———— -

102 COLUMBIA
103 OISCOVERY
104  ATLANTIS
105  ERDEAVOUR

FAILURE, CORROSIOM, IRADVERTENT N5I

w (RITICALITY 1/1 DURING INTACT ABORT ONLYZ KO

= REDUMBANCY SCREEN A) PASS

B) PASS
k) N/A

FASS/FAIL RATIOWALE:

m A}

=)

w L)

PRELAUNCH CHECXOUT DF THE ORSITER DISCONKECT ASSEMSLED WITH THE PAYLDAD
DISCOMNECT ASSEMALY INCLUDES AN X-RAY INSPECTION OF TAE COMPLETEG ACTION
THAT WILL SHOW THE INOIVIDUAL RETRACTOR PLSTONS RESTRAINING THE SWIVEL

IN THE PAYLDALD HEAD,

PANEL INOUICATION IS UNLIKELY IF THE PAYLOAD HAS NOT BEEN RELEASED FROM
ITS LATCHES. PAILURE OCCURRENCE DURING PAYLOAD DEPLOYMENT WOULD REVEAL
"RELEASED® OM THE A7 PANEL. RELEASE INDICATION IS AVAILASLE FOR EOTH

PRIMARY AND SECONDARY PEDESTALS. THIS INFORMATION DOES NOT REVISE THE
STATED CRITICALITY,
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SHUTTLE CRITICAL ITEM= LIST - ORBITER NUMBER: MO-AA4-510-03

.

m MASTER MEAS. LIST KUMEERS VE4X0B13E
¥5ax08Z3E
vE4X0B18E
VB4X0RZEE

L] e - ]

= FAILLURE EFFECTS =

-~ -

m (A) SUBSYSTEM:
PREMATURE ACTUATION (RELEASE) OF AMY ONE OF THE RETRACTORS WILL PERMIT
THE SWIVEL TO BE DISENGAGED. THE EXPULSTON SPRING WILL TEND TQ FORCE
SEPARATION OF THE PAYLOAD AND ORBITER OISCONMECT ASSEMBLIES. THE
RESULT OF PREMATURE ACTUATION IS AN UMSTABLE PAYLOAD - LDOSE FROM ONE

PEDESTAL.

m (B} INTERFACING SUBSYSTEM(S):
AN UNSTABLE PAYLOAD PRESENTS A POTENTIAL CONTACT BETWEEN THAT PAYLOAD
AND DRBITER STRUCTURE. THE RANUOM NATURE OF THE EVENT DOES NOT ALLOW
ACCURATE PREDICTION DF POSSIBLE PHYSICAL DAMAGE.

m {C) KISSION:
r POTENTIAL MISSION ABURT - POSSIBLE PAYLOAD JETTISON.

m () CREW, YEHICLE, AND ELEE!ITES]:
POTENTIAL PAYLOAD/VEHICLE IMPACT OUE TO UNSYMMETRICAL RELEASE; IRABILITY
TO REBERTH THE PAYLOAD OR CLOSE THE P/L BAY TOURS.

. {Eg FUNCTIONAL CRITECALITY EFFECTS:
PREMATURE ACTION OF THE RETRACTOR WILL RESULT IN POTENTIAL UNSYMMETRICAL
RELEASE OF THE FAYLOAD. .

- DISPOSITION RATIONALE -

m (A} DESIEN:
Tm}: RETRACTOR ASSEMBLY IS MADE OF HIEH STRENGTH CORROSION RESISTANT
MATEREAL FOR SPACE ENVIRDWMENT USE. TME DESIGN SHONWS POSITIVE STRUCTURAL
MARGIM BY AMALYSIS AND MEETS 1.4 MINIMUM FACTOR OF SAFETY.

a {B) ¥EST:- - g '
QUALTFECATION TESTS CONDUCTED BY THE SUPPLIER MAVE BEEW SUCCESSFULLY
“  COMPLETED, OSETAILS OF THESE TESTS ARE DOCUMENTED IN SPACY QRDINAKLE
SYSTENS REPGRT QTRO201, GUALLFICATION TEST REPORT FOR RETRACTOR o
ASSEMBLY, DATED MAY 30, 1989. Co -

OMRSD: GROUND TURNARCOUMOD
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FREQUENCY OF CHECKOUT IS MISSION DEPENDENT. X-RAY INSPECTION T9 VERIFY
CORRECT ASSEMBLY.

(C) INSPECTTON:
ALL DIMENSIONAL CHARACTERISTICS ARE VERIFIED BY INSPECTION. PROCESSES
ARE VERIFIED BY INSPECTION EITHER AT ROCKWELL OR AT SUPPLIER FACILITIES.

(D) FAILURE HISTURY:

ADEG79 - IK PREPARATION FOR CONDUCTING ACCEFTANCE TESTY (MLO 108.0119
AND DEVELOPMENT OPERATION TESTS (TR 5144025C), THE PAYLOAD DISCONNECT
ASSEMBLY (¥790-544003) WERE ASSEMBLED IN ACCORDANCE WITH LAT 57D 80378.
THE PROCESS REQUIRES THAT THESE DISCONNECTE BE ASSEMBLED USING THE
MC325-0048-0041 RETRACTDRS. A RESTRAINING FIXTUAE, REQUIRED BY ELT STD
80378, COMPRESSES THE EXPULSTON SPRING IN THE ORBITER OISCOMNECT
ASSEMBLY. LLT STD EO378 REQUIRES A ONE-HOUR "HOLD®, FOLLOWING ASSEMBLY
AND PRIOR TO FURTHER OPERATIONS, FOR PRELOAD STABILIZATION, WHER THE
ONE-HOUR ROLD HAD BEEN CCMPLETED, THE RESTRAINING FIXTURE WAS REMOVZD.
AT THAT POINT, THE TWO DISCONNECT ASSEMELIES SEPARATED. FOLLOWING THE
SEPARATION OF TMESE TWO DISCOMNECT ASSEMBLIES, INSPECTION DISCLOSED
THAT THE PISTONS IN ALL THREE RETRACTORS HAD BEEN DISPLACED AND THEIR
SHEAR PINS HAD BEEN SHEARED. THERE WERE ND BAS GENERATORS OR OTHER
PYROTECHNIC DEVICES INSTALLED IH THESE RETRACTORS; THE APP: FRIATE
PORTS WERE CLDSED WITH PROTECTIVE PLUGS. THESE THREE RETRA.TORS WERE
THE SAME COMPONENTS USED IN ALL EARLIER TESTING OF THE SECONDARY SPDS
PEDESTAL. THE URITS HAD BEEN ASSEMOLED AMD PRELOADED (TC 1800 POUNDS)
TWELYE TIMES THEN EXPOSED TG RANOOM VIBRATICH AND LDAD CYTLING. THE
EVENTS AND EVIDENCE INOICATE THAT THE ASSEMBLY AMD RIGEING PROCEDURES
WERE IMPAGPERLY PERFORMED. SCRATCH MARKS ON THE HARDMARE, SWIVEL AND
RETAACTOR PISTONS, INDICATE THAT PRELOADING HAD HEEN APPLIED OM THE
CORMERS OF THE PISTOMS. A PRELDAD APPLIED AT THIS POINT WOULD RESTRICT
THE RETRACTOR ASSEMBLES FROM ROTATIMNG ON THEIR MOUNTING SURFACE TO A
POSITION THAT WOULD BE A MATURAL ALIGNMENT QF THE PISTON AND THE
TOGGLE, AN ORAL REYIEW OF THE PROCESS DISCLOSED THAT ASSEMBLY HAD
ACCURRED WITH THE SEPARATION BETWEEN THE PAYLDAD AND OREITER
DISCONNECTS IN A VERTICAL FPLANE. THIS ACTION IS IN CONTRADICTION WITH
TEP 1.2 OF LET S5TD BO3JB AFPENDIX A. WHEN THE PRELOADING WAS APPLIED
THERE WAS A SUODEN LOSS OF 1000 POUNDS; THE RELOAD WENT TD ZERO.- THE
PRELOADING CONTINUER TO 1800 POUNDS WITH ND EVALUATION FOR A CAUSE OF
THME LOAD DROP. SUBCAR ADSO79-D0] WAS PREFARED AMD RELEASED TQ
AUTHORIZE DETAIL EXAMINATION OF THE RETRACTORS UNDER LABORATORY
CONDITIONS. TME FINDINGS OF THIS INVESTIGATION NOTE THAT THE SHEAR
PINS-IN THE RETRACTOR PISTONS WERE FRACTURED APPARANTLY BY A FURCE
ACTING ALONG THE LINEAR DIMENSION OF THE PISTOM [TSELF. THESE
FRACTURES ARE CLOSELY SIMILAR TO THOSE THAT WOULD BE EXPECTED IF THE
PISTON HAD BEEN DISPLACED DUE TO PYROTECHNIC ACTION IN THE RETRALTOR
TTSELF. REPLACEMENT RETRACTORS WERE CBTAINED, INSTALLED, AND THE
ASSEMBLY/RIGGING PROCEDURE CAREFULLY IMPLEMENTED. SUBSEQUENT TESTING
OF THE PEDESTAL WITE THE OTSCONNECTS INSTALLED WAS CONDUCTED WEITHOUT
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INCIDENT. RIGGING SPECIFICATION MLO30B-0195 IS THE OOCUMENT DN WHICH
THE L&T 57D BO3IJE 1S5 BASER, MLD30E-0199 HAS BEEN REVISED T0 CLARIFY
AND TMPROVE THE INSTALLATION PROCEDUAE AND ENGINEERING ORDER A 03
APPLIES. THERE WERE NO FAULTS FOUND WITH THE PROCEDURE AS RELEASED,
THIS CHAKGE PROVIDES ONLY AN ENHANMCEMENT OF THE PROCESS. AN ADDITIONAL
PROCEZURE HAS SEEM ADDED TO THE SPECIFICATION FOR X.RAY INSPECTION
FOLLOWING ASSEMELY AND PRIDR TO FLIGHTy ENGINEERING ORDER B O APPLIES,

AN EWPHASTS HAS BETN MADE TO ASSURE THAT PERSOMNEL PERFORMING THIS
ASSEMBLY PROCESS ARE FULLY IMSTRUCTED AND CORRECTLY FOLLOW THE
PRESCRIBED PROCEDURES, "IN THIS VEIN, FURTHER EMPHASIS IS MADE THAT THE
ASSEMELY ACTIONS BE TAKEN OKLY WHEN THE SEPAAATION PLANE 1S HORIZONTAL.

{C) DPERATIORAL USE:

NASA SUBSYSTEM MANAGER
NASA QUALITY ASSURANCE

NONE,
"""""""""""" — APPROVALS - )
RELIABILITY ENGINEERING: W. ®. MARLOWE g et
DESIGN ENGINEEAING  : 6. CAMPBELL : &F

. QUALITY ENGINEERING @ M. F. MERGEN . : [/ 7 3% .
NASA RELIABILITY : -& A T A

W/ AT AR
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